▼ 




PATENT COOPERATION TREATY 

• PCT # 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 




Applicants or agent's file reference 
IPyP7014yWOD 



FOR FURTHER ACTION. Notification of Transmitiai b f mtonjQuunQi - . 
l-UH l-UH I llbK ACTION. Preliminary Examination Report (Fo^r^ PCriTpEAAl 6) 



International application No. 
PCTA3B 0a05938 



Intemaflonal filing date (dayAnonthf^ear) 
30.12^002 



Priority date (dayAnonth/year) 
09.01.2002 



international Patent aasslflcatlon (IPC) or both national classification and IPC 
H04R23yDO 



Applicant 

QINETIQ LIMITED et al. 



1. 



This International preliminary exannlnation report has been prepared by this International Preliminary Examining 
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iSI This report is also accompanied by ANNEXES, I.e. sheets of the description, claims and/br drawings which have 
been amended and are the basis for this report and^^r sheets containing rectifications made before this Authority 
(see Rule 70.1 6 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist Qf a total of 3 sheetts. 
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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/GB 02A)5938 



I. Basis of the report 

1 . With regard to the elements of the International application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 

Description, Pages 

l-g asirrigmally-fitea"' 

Claims, Numbers 

1-18 received on 07.02.2004 with letter of 03.02.2004 . , 

Drawings, Sheets 

1)6-6/S as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the intematlonal application was filed, unless otherwise indicated under this item. 

These elements were available or fumished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under 
Rule 55.2 andfor 55.3). 

.3. .With regard to any nucleotide andAor amino acid sequence disclosed in theJnternational application,. the 

intematlonal preliminary examination was cam'ed out on the basis of the sequence listing: 

contained in the international application In written form. ~ - • ■ - • --fif;^— • ; ' 

□ filed together with the intematioriai appiication in computer readable foim. : 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

^ □ The statement that the subs equen tiy furnished written sequence listing does not go beyon d the disclosure 

in the international application as filed has been furnished. ~ . 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 
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~5r □"This report has beer, established as if (some'of) the^-aTrraiclmentshad not been made, since they "have 

^ * ' been considered to go beyond the disclosure as filed (Rule 70.2(c)): " . . 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional ot>servationSi if necessary: 

~V;-Reasoned^tatemen^under Article 35(2) withregard-to-noveityrinventlve'Step^orindustriahapplicability 
citations and explanations supporting sucli statement 

1. Statement 

Novelty (N) Yes: Claims 1-18 . 

No: Claims 

Inventive step (IS) Yes: Claims 1-18 

No: Claims 

Industrial applicability (lA) Yes: Claims 1-18 

No: Claims 

2. Citations and explanations 

see separate sheet . - • 
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EXAMINATION REPORT - SEPARATE SHEET 



1 Support of the amended claims (Article 34(2)(b) PCT) : 

. The present set of 18 claims is based as foiiows on the briginaily filed set of 28 
claims: 

- present Independent claim 1 combines the features of originally filed claims 1 
and 2; 

- present dependent claims 3 to 1 0 correspond to originally filed claims 5 to 

_ . 

- present independent claim 1 1 combines the features of originally filed claims 
_J.3and-14; 1..... 

- present dependent claims 12 to 17 correspond to originally filed claims 16 to 
20 and 23; and 

- present Independent claim 1 8 combines the features of originally filed claim 
24 with a feature of originally filed claim 2. 

2 Unityof invention (Article 13.1 PCT) 

The essential feature of the invention is the use of a fiber laser as acoustic sensor. 
This feature is recited in all three independent claims 1,11, and i 8. 

3 Novelty and inventive step (Article 33 PCT) 



The feature of using a fiber laser is not disclosed or even suggested in any of the 
prior art documents cited in the International Search Report.. Indeed,, in all four 
cited documents, the light emitted by a light soUrce (laser 202 in U3-B-6 285 806; 
light source 88 in US-A-5 367 376; LED 10 in US-A-4 235 1 13; and light source 10 
in US-A-5 363 342) is always modulated in intensity but never in frequency, while 
the light emitted by radiation source 80 (see-Fig. 3B of present application) is used 
to pump the individual fiber lasers which in tum emit light modulated in frequency 
by the acoustic waves. 
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CLAIMS 



: 1. A musical instrament-souncWetection system comprising: ^ 

a fibre optic acoustic sensor, 

a source of electromagnetic radiation optically coupled to said fibre optic acoustic 
5 sensor and operable to input electromagnetic radiation to said fibre optic acoustic 
sensor; and 

an electromagnetic radiation detector arranged to receive electromagnetic radiation 
output from said fibre optic acoustic sensor and operable to detect at least one 
property of said output electromagnetic radiation; wherein ... 

10 said fibre optic acoustic sensor is responsive to sound generated by a musical 
instrument and is operable to vary said at least one property of said input 
electromagnetic radiation in response to that sound in order to generate the output 
electromagnetic radiation, said electromagnetic radiation detector being operable to 
detect variations in said at least one property of said output electromagnetic radiation 

IS indicative of this sound generated by the musical instrument and to produce output 
signals in response thereto 
characterised in that 

said fibre optic acoustic sensor comprises a fibre laser acoustic sensor, comprising an 
optical fibre doped to provide a doped lasing volume, said fibre having two gratings^ 
20 prodded in said doped volume, said fibre laser acoustic sensorbeing operable to^vary 
a wavelength of said input electromagnetic radiation in response to the sound from the 
musical instrament, and said electromagnetic radiation detector being operable to^* 
detect variations in wavelength of said output electromagnetic radiation. 



25 2. A musical instrument sound detection system according to claim 1, wherein 
said optical fibre is coated with polyurethane. 

3. A musical instrument sound detection system according to any of the preceding 
30 claims, wherein said fibre optic acoustic sensor comprises attachment means for 
attachment to a musical instrument. 
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4. A musical instrument sound detection system according to any preceding 
claim, wherein said musical instrument is a stringed musical instrument. 

5. A musical instrument sound detection system according to claim 3 or claim 4, 
wherein said attachment means are for attachment across the sound hole, to the bridge, 
-bodyT-acoustde-6hamber-or-thesoundboard'Of^aid-5innged-musieal4nstrume ^ 



6, A musical instrament sound detection-system according to-any preceding 

10 claim, said system further comprising a plurality of fibre optic acoustic sensors, said 
plurality of fibre optic sensors being arranged in series such that electromagnetic 
radiation from said source passes through each of said sensors in turn. 

7. A musical instrument sound detection system according to claim 6, wherein 
IS said plurality of fibre optic acoustic soisors are arranged in series along an optical 
fibre, the distance between respective sensors being such that individual fibre optic- 
sensors may be arranged on different musical instruments witii optical fibre connecting 
said plurality of sensors. 



20 8> A musical instrument sound detection system according to any p rerftriing 



25 



claim, said musical instrument sound detection system further comprising a^ signal 
processor operable to process said output signals received from said electromagnetic 
radiation detector and to produce acoustic signals that are compatible with a 
conventional amplifier and/or sound iscprdingsyjsj:e^ . 

9. A musical instrument having a musical instrument sound detection system 
according to any one of claims 1 to Sattached thereto, wherein said fibre optic acoustic 
sensor or sensors are arranged to receive sound generated by said musical instrament. 

30 10. A musical instrament according to claim 9, wherein said musical instrument is 
a solid bodied guitar. 
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11. A method of detecting sound from at least one musical instmment comprising 
the steps of: 



(i) arranging a fibre optic acoustic sensor to receive sound generated by a musical 
instrument, the s^isor comprising a fibre-laser; 



(ii) detecting variations inthe output wavelength of the fibre-laser.. : 



10 12. The method of claim 11, wherein step (i) of said method comprises attaching 
said fibre optic acoustic sensor to said at least one musical instrument. ^ 

13. The method of claim 12, wherein said musical instrument is a stringed musical 
instrument. 

15 

14. - Thcmethod .of.claimJL3, wherein said fibre optic acoustic ^nsoris attached to - - 

the bridge of said stringed instrument. . 

15. . .The_method of claim 13, wherein said fibre-optic acousticsensor-is-attached to— 

20 the soundboard or body of said stringed instrument. 



16. The method of claim 13, wherein said fibre optic acoustic sensor is attached 
between the sound board and the bridge of said stringed instrument 



25 

17. The method of claim 1 1 , said method further comprising the step of: 

(iii) processing said output signals to produce acoustic signals that are compatible with 

a conventional amplifier and/or sound recording system. 

30 18. The use of a fibre optic acoustic sensor comprising a fibre-laser within a 
musical instrument sound detection system to detect the sound generated by at least 
one musical instrument 




